Inhibition of HIF-prolyl 4-hydroxylases as a promising approach to the therapy of cardiometabolic diseases.
Prolyl-4-hydroxylases of hypoxia-inducible factor (HIF-P4Hs) are enzymes that, under the conditions of normoxia, cause degradation of the HIF-transcriptional protein, which regulates a number of metabolic processes, including erythropoiesis, glucose level and lipid metabolism. In hypoxic conditions, on the contrary, their activity is suppressed and HIF stabilization takes place. This mechanism, i.e. stabilization of HIF by inhibition of HIF-P4Hs was the basis for the development of drugs designed for treatment of renal anemia, which are currently in stages 2 and 3 of clinical trials and are showing encouraging results. Recently, it has also been reported that inhibition of HIF-P4Hs can be effective in treatment of cardiometabolic diseases - coronary heart disease, hypertension, obesity, metabolic syndrome, diabetic cardiomyopathy and atherosclerosis. The review, based on the most recent data, discusses in detail molecular mechanisms of therapeutic effect of HIF-P4Hs inhibition in these pathological conditions and provides evidence that these mechanisms are associated with HIF stabilization and gene expression, improving perfusion and endothelial function, reprogramming metabolism from oxidative phosphorylation to anaerobic glycolysis, reducing inflammation and having beneficial effect on the innate immune system.